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(57) ABSTRACT

A middle frame includes an inner frame, a blocking member,
and a covering member. The inner frame includes an outer
surface and an inner surface opposite the outer surface. The
inner frame further comprises at least one mounting hole
penetrating the outer surface and the inner surface, the at
least one mounting hole comprises an opening at the outer
surface. The covering member covers the outer surface, and
the blocking member is disposed between the covering
member and the outer surface so as to cover the opening of
the at least one mounting hole at the outer surface. An
electronic device including the middle frame and a method
for manufacturing the middle frame are also provided.

10 Claims, 5 Drawing Sheets
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Defining at least one mounting hole on ~S1
an inner frame, and the mounting hole
forms an opening on an outer surface

\
Fixing a blocking member to the | -S2
inner frame, and covering the
opening by the blocking member

\

Placing the blocking member and the ~S3
inner frame in a mold and injecting a
liquid resin into the mold, to cause the
liquid resin to cover the outer surface

\

Curing the liquid resin to form a covering | -S4
member, thereby obtaining a middle frame

\

Performing a surface treatment on the inner |39

frame and the covering member to complete
further processing of the middle frame

FIG. O
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MIDDLE FRAME, ELECTRONIC DEVICE,
AND METHOD FOR MANUFACTURING
MIDDLE FRAME

FIELD

The subject matter herein generally relates to a middle
frame, an electronic device, and a method for manufacturing
the middle frame.

BACKGROUND

An electronic device can include a middle frame. The
middle frame includes a metal inner frame and a plastic
member formed on the metal inner frame.

The metal inner frame is usually provided with holes for
mounting components (such as power buttons). When the
plastic member is formed on the metal inner frame by
injection molding, some plastic may enter the holes, pre-
venting geometric precision and clean edges of the holes and
sometimes blocking the holes. Thus, there is a room for
improvement in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

Implementations of the present technology will now be
described, by way of example only, with reference to the
attached figures.

FIG. 1 is a diagrammatic view of an embodiment of a
middle frame according to the present disclosure.

FIG. 2 is an exploded view of the middle frame of FIG.
1.

FIG. 3 is a cross-sectional view along line in FIG. 1.

FIG. 4 is a diagrammatic view of an embodiment of an
electronic device including the middle frame of FIG. 1
according to the present disclosure.

FIG. 5 is a flowchart of an embodiment of a method for
manufacturing the middle frame of FIG. 1 according to the
present disclosure.

DETAILED DESCRIPTION

It will be appreciated that for simplicity and clarity of
illustration, where appropriate, reference numerals have
been repeated among the different figures to indicate corre-
sponding or analogous elements. In addition, numerous
specific details are set forth in order to provide a thorough
understanding of the embodiments described herein. How-
ever, it will be understood by those of ordinary skill in the
art that the embodiments described herein can be practiced
without these specific details. In other instances, methods,
procedures, and components have not been described in
detail so as not to obscure the related relevant feature being
described. Also, the description is not to be considered as
limiting the scope of the embodiments described herein. The
drawings are not necessarily to scale, and the proportions of
certain parts may be exaggerated to better illustrate details
and features of the present disclosure.

The term “comprising,” when utilized, means “including,
but not necessarily limited to”; it specifically indicates
open-ended inclusion or membership in the so-described
combination, group, series, and the like.

Some embodiments of the present disclosure will be
described in detail with reference to the drawings. If no
conflict, the following embodiments and features in the
embodiments can be combined with each other.
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2

Referring to FIGS. 1, 2, and 3, an embodiment of a middle
frame 100 is provided. The middle frame 100 includes an
inner frame 10, a blocking member 20, and a covering
member 30. The inner frame 10 includes an outer surface 11
and an inner surface 12 opposite the outer surface 11. The
covering member 30 covers the outer surface 11 of the inner
frame 10. The blocking member 20 is disposed in the inner
frame 10, and is disposed between the inner frame 10 and the
covering member 30.

Referring to FIGS. 2 and 3, the inner frame 10 includes a
first frame 13 and a second frame 14 connected to the first
frame 13. In the embodiment, the inner frame 10 is sub-
stantially rectangular. The first frame 13 denotes the longer
side of the inner frame 10, and the second frame 14 denotes
the shorter side. The first frame 13 includes at least one
mounting hole 15 penetrating the outer surface 11 and the
inner surface 12 of the first frame 13. The mounting hole 15
includes an opening 16 at the outer surface 11. In the
embodiment, the first frame 13 is provided with three
mounting holes 15, the number of the mounting holes 15 can
be set according to actual requirements. In some embodi-
ments, the first frame 13 is provided with a thread 17 in each
of the mounting holes 15, that is, each of the mounting holes
15 is a threaded hole. The mounting holes 15 can be used to
fix internal components of an electronic device 200 (shown
in FIG. 4), such as volume buttons or power buttons.

Referring to FIGS. 2 and 3, the outer surface 11 of the first
frame 13 is recessed toward the inner surface 12 to form a
groove 18. The opening 16 is disposed at a bottom of the
groove 18. The blocking member 20 is disposed in the
groove 18 and covers the opening 16. In the embodiment,
the blocking member 20 is made of iron and is circular. In
other embodiments, the blocking member 20 can be made of
other materials, such as plastic, glass, or the like.

Referring to FIGS. 2 and 3, the covering member 30 is
wrapped around the outer surface 11 of the inner frame 10.
The blocking member 20 is disposed between the covering
member 30 and the outer surface 11 of the inner frame 10.
When assembling the inner frame 10 and the covering
member 30, the blocking member 20 prevents a liquid resin
used to form the covering member 30 and any other foreign
matter from entering the mounting holes 15, so that the
mounting holes 15 are not blocked or impeded.

Referring to FIGS. 2 and 3, an inner diameter of the
groove 18 is larger than an outer diameter of the blocking
member 20, so that the blocking member 20 can be disposed
in the groove 18. That is, a gap 40 is formed between the
blocking member 20 and an inner wall of the groove 18, and
the covering member 30 also fills in the gap 40. When the
covering member 30 and the inner frame 10 are assembled,
a part of the liquid resin used to form the covering member
30 enters the groove 18 and flows into the gap 40. This
effectively increases an area of contact between the covering
member 30 and the inner frame 10, thereby improving
strength of bonding between the inner frame 10 and the
covering member 30. In some embodiments, along a direc-
tion perpendicular to the central axis of the opening 16, a
thickness of the blocking member 20 is not more than a
depth of the groove 18. That is, the blocking member 20
does not protrude from the groove 18.

In the embodiment, the blocking member 20 is disposed
at the mounting holes 15 of the first frame 13. The blocking
member 20 is fixed in the groove 18 and covers the opening
16 to prevent the liquid resin from entering the mounting
holes 15 during the process of forming the covering member
30, thereby avoiding failure to install other components in
the mounting holes 15. Compared with the related art which
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arranges a blind hole on the first frame 13 to replace the
blocking member 20, production cost of the middle frame
100 is reduced in the present disclosure. Moreover, the
blocking member 20 overcomes the problem of a minimum
size limit for a nut in a blind hole, so the blocking member
20 meets requirements of the mounting holes 15 in any style
or size of the middle frame 100.

Referring to FIG. 4, an embodiment of an electronic
device 200 is also provided. The electronic device 200 can
be a mobile phone, a tablet computer, or the like. The
electronic device 200 includes the middle frame 100, a first
structural member 210, and a second structural member 220.
The first structural member 210 and the second structural
member 220 are disposed on opposite sides of the middle
frame 100, and are fixed to the middle frame 100.

In the embodiment, the electronic device 200 is a mobile
phone. The first structural member 210 is a screen, and the
second structural member 220 is a battery housing. The
electronic device 200 may further include internal compo-
nents, such as batteries, circuit boards, processors, or the
like, to implement functions of the electronic device 200. In
some embodiments, the second structural member 220 and
the covering member 30 can be integrally formed.

Referring to FIG. 5, a method for manufacturing the
middle frame 100 is provided. The method includes follow-
ing steps.

Step S1: at least one mounting hole 15 is defined on an
inner frame 10, and the at least one mounting hole 15 forms
an opening 16 on an outer surface 11.

The at least one mounting hole 15 may have a thread 17,
which can be formed by a molding or tapping machine.

Step S2: a blocking member 20 is fixed to the inner frame
10, and the blocking member 20 covers the opening 16.

In some embodiments, the blocking member 20 is made
of iron and welded to the opening 16 of the at least one
mounting hole 15, which blocks the opening 16. In the step
S2, no gap is formed between the blocking member 20 and
a bottom of a groove 18.

Step S3: the fixed blocking member 20 and the inner
frame 10 are placed in a mold, and a liquid resin is injected
into the mold, causing the liquid resin to cover the outer
surface 11.

In the step S3, after the injection molding, the covering
member 30 and the inner frame 10 are connected together.
In other embodiments, the covering member 30 and the
inner frame 10 may also be connected by a snap fitting.

Step S4: the liquid resin is cured to obtain the covering
member 30, and the middle frame 100 is obtained.

In some embodiments, the method further includes Step
S5, a fine processing is performed on the inner frame 10 and
the covering member 30.

In the step S5, a surface treatment, such as polishing,
sandblasting, or the like, is performed on the inner frame 10
and the covering member 30 to complete the processing of
the middle frame 100.

The blocking member 20 can be made of at least one of
aluminum, copper, and iron or alloys. In the embodiment,
the material of the blocking member 20 is the same as that
of'the inner frame 10. When the blocking member 20 is fixed
to the bottom of the groove 18, the blocking member 20 can
also be fixed in the groove 18 of the first frame 13 by
applying glue between the blocking member 20 and the first
frame 13.
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It is to be understood, even though information and
advantages of the present embodiments have been set forth
in the foregoing description, together with details of the
structures and functions of the present embodiments, the
disclosure is illustrative only; changes may be made in
detail, especially in matters of shape, size, and arrangement
of parts within the principles of the present embodiments to
the full extent indicated by the plain meaning of the terms in
which the appended claims are expressed.

What is claimed is:

1. A middle frame comprising:

an inner frame comprising an outer surface and an inner

surface opposite the outer surface, the inner frame
further comprising at least one mounting hole penetrat-
ing the outer surface and the inner surface, the at least
one mounting hole comprising an opening at the outer
surface;

a covering member covering the outer surface; and

a blocking member disposed between the covering mem-

ber and the outer surface, the blocking member cover-
ing the opening;

wherein the outer surface is recessed toward the inner

surface to form a groove, the opening is disposed at a
bottom of the groove, and the blocking member is
disposed in the groove.

2. The middle frame of claim 1, wherein in a direction
perpendicular to a central axis of the opening, a thickness of
the blocking member is not more than a depth of the groove.

3. The middle frame of claim 1, wherein a gap is formed
between the blocking member and an inner wall of the
groove.

4. The middle frame of claim 1, wherein the blocking
member is made of at least one of aluminum, copper, and
iron.

5. The middle frame of claim 1, wherein the at least one
mounting hole is a threaded hole.

6. An electronic device comprising:

a middle frame comprising:

an inner frame comprising an outer surface and an inner

surface opposite the outer surface, the inner frame
further comprising at least one mounting hole penetrat-
ing the outer surface and the inner surface, each of the
at least one mounting hole comprising an opening at the
outer surface;

a covering member covering the outer surface; and

a blocking member disposed between the covering mem-

ber and the outer surface, the blocking member cover-
ing the opening;

wherein the outer surface is recessed toward the inner

surface to form a groove, the opening is disposed at a
bottom of the groove, and the blocking member is
disposed in the groove.

7. The electronic device of claim 6, wherein in a direction
perpendicular to a central axis of the opening, a thickness of
the blocking member is not more than a depth of the groove.

8. The electronic device of claim 6, wherein a gap is
formed between the blocking member and an inner wall of
the groove.

9. The electronic device of claim 6, wherein the blocking
member is made of at least one of aluminum, copper, and
iron.

10. The electronic device of claim 6, wherein the at least
one mounting hole is a threaded hole.
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